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^ £ 3£IE^f o fc^BSfff?^ b»tf#(Fl) U #5 ^Fi*ttf& -tir 
T^©@^®0J»^— 3©BLh ($RWf7 0 - 8 0 %£X±) •V&%mfc<£>&mM 

mmn cot. dm ^tB-r^citc^D. Rf-i«^©#^ 

(EFLP) ftmfrte@zmirZ>CtJ)<-V%%Wk^-ti- MG29 
liG127i©P^*>^Ci^g^^tiTV^ (Fukuta et al. 1992, Jpn J. Bree 
d. 42 (supl. 1) 164-165) 0 C(D£5lz^ Rf-lMfe^tmM.ir&VM^-ft-mG 
291*5 £UG127(Dfc&&m&m&-?Z> - tKX £k fif-litfe^^sl^M^Ji 

©PM^ {^ffl-r^v-^-^RFLP^-^-'r*^. dtl^ 
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H~ ©F^Ste. RFLPT-^7-MG291iG127©P B 1©3t(5^iaSBIi«^30 cM ( 

ttS-T-S C i iC J; £ ti^S^, W^^il^n^mttH^fctt, Rf-1 
m^tm^ RFLPv-^-J^G291<tG1270P^©it{5^1^t>^A$tl§ 
j&T?&£o ^ADM|2^(J«3b cM£(±cDRf-lxt^? K^-^**©lfefe 

dCDi^^JS^^S^fes Rf-l*f5«chiSii-r^«ttDNA^-^- ( 
#1^7-222588) & £t^«fcDNA^-#- (#IS¥9-313187) ^BBSStlW 
& 0 Ctlb©T-#-«> M-imBrTmt^tl^ti, 1.6 ±0.7 cM (^^DNATrtt 
^7480 kbp«^) tS&XfZ. 7±1. 1 cM (-T ^DNATii&JlllO kbp(c|g^) ©iffe 

^tfetb-r & C i f C J; *9 . Rf-iitfe^©#^^fi^-r s:im5o £ fc> 
t£PCR v- # - ©^J3 te. Rf-lMfc^mcD^g^M^*^^ n feJi^-T § 

L^L^t>. dftb©PCR^-#-£{£ffl«i#£-{~^ ftliLTl^o 

^© mm&& o c: - ±1 - ^m.-mB^M. 1 3. 7 ± 1. 1 cM©*tfe£Bit 
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&&&tt<Dmfc (Rf-l/Rf-l) fci^foOfift (Rf-l/rf-l) ©M;££Kgrj 
0 v-^7- ( fc©^®itfe : ?ffi!il^5.3 cM G&1590 kbp) tMitlXi^tz^ Rf-1 

wM&iz&zmkv&w&w^-*-&m&i-z d £kj; tK Rf-mfc^m® 
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mmmm 

5 o *§PJfcl:*©i^fc*oVT\ Rf-lSfe^©®^#&lT£PCRv-#-£ 
m§£ L . C ft £ ©PCR v - # Rf-litfc^M i iiiSf - 5Ci LT> Rf - 

-r^^l0^fe#:±(C^-r-5PCRv-^-J^S12564 Tsp509IJ^iC1361 Mwol^t 
©Ofc^-^S ^iOT i£{§{c#^§fr^©PCR^-^7-^^|±j^-§ 

T — fj — 

Rf-litfed^© - s #^©^1^ L Tl£ft Ltz'f'yj -7 -*f£M 

^-^7^asi^>7*>f *^iio^t% M«^£©^> WSB^SftSCi: 

#^-raPCR-7-^7-mS12564 Tsp50MiC1361 MwolM«t©WiC^^S C £ 
20 jWJJ&jNcttofcGErC^ ^-©jlia-r©PCR^-^7-« N at^Ifi^LTi 

# © yv a tp teft&ir a ^S^tB^ § - 1 tc <9 > ctib© 
PCRv-#- iSilf SRf-l^:^£#o:^^£fM-r3 : 
25 (1) -7-7^7- 1 : SEQ ID N0:l*3<fcC^SEQ ID N0:2©B2?l]£Wtf"S DN A£"/5 
^v-ilTi^W 5 y*PCR£frl\ Itbftfc^W©. ftJIW^EcoRIfg 
§»&©WfcS-3VT. $* + #—*7^*fe<t-f #3^M*©|!§©^M£ 
iffttii-#"*N PCRt-#-R1877 EcoRI ; 

(2) 2 : SEQ ID N0:3fcJ;C/SEQ ID NO: 4©^*^* DN 



5 



WO 02/14506 PCT/JPOl/07052 

-i-r-tLxm^XYJ I ^PCR£?fl^ Uhtltzm^tp®. fiJPRitHindlll 

&1ktH-t&^ PCRv-#-G4003 Hindlll (SEQ ID NO: 19) ; 

(3) 3 : SEQ ID N0:5*5 ^i^SEQ ID NO:60l2?iJ£W^3 DN A^"^ 

^tti-ra. PCRv-^7-C1361 Mwol (SEQ ID NO: 20) ; 

(4) -7-77- 4 : SEQ ID N0:7*5 ^CKSEQ ID N0:8©iS^W^£ DN K^Z?? 

-i^-tLxm^xyj ^ ^^pcr^i\ n^titzM^(D^ %wmm^oim 

m&lT&, PCR-7-#-G2155 MwoI (SEQ ID NO: 21) ; 

(5) 5 : SEQ ID NO:9*5 J^SEQ ID NO:10©ie?iJ£W^£ D N A^*?? 

15 ttttl-#-^. PCR-7-77-G291 Mspl (SEQ ID NO: 22) ; 

(6) 6 : SEQ ID N0:ll*5 J;^SEQ ID NO: 12©I2^iJ^^-§ D N 

^j^-tLxm^xfj i ^pcr^t^. n^titzmm^^ mmmmBsii 

<&^tb^"Ss PCRv-#-R2303 BslI (SEQ ID NO: 23) ; 
20 (7) 7- 77- 7 : SEQ ID NO: 13*5 cfctfSEQ ID NO: 14©ffi?iJ£lrr§ D N A^^ 

PCRV-77-S10019 BstUI (SEQ ID NO: 24) ; 

(8) v - 77 - 8 : SEQ ID NO : 15*5 J; O^SEQ ID NO : 16©l2^iJ^Wi~ 6 D N A £ 7 
25 7^v-ilTffl^W ^ >y ?PCR£?fl\ |#btlf:IW©> ftJIWIIKpnl 

£fMi^-5> PCR^-77-S10602 Kpnl (SEQ ID N0:25) ; fcJctK 

(9) "7 - il - 9 : SEQ ID NO : 17*5 J; D^SEQ ID NO : 18©IB^J^Wt- § D N A £ 7 

^ y^PCR<&m\ #t>tl^W®. fiJW^Tsp50 



6 



WO 02/14506 PCT/JP01/07052 

9iMii^fe©wtes^^T. vv#-jj%kmt4 ^^©^©p^©^ 

M^jt£rj-T5. PCRv-#-S12564 Tsp509I (SEQ ID NO: 26) 0 

ft*>^ ±fBPCR^?-;*7-te. Rf-litfeT^^. 4 ^Hl0^fej*±cD9M©RFLPv 
-#-fS^R1877. G291. R2303. S12564. C1361. S10019. G4003. S10602. 
5 ^G2155#i£(C«i-^prt&tt^^i#^ (Fukuta et al. 1992, Jpn J. Bree 
d. 42 (supl. 1) 164-165}^ 5 RFLP«J1TO£|I. fcj^larushima et al. 199 
8, Genetics 148 479-494}c J; ^ ^RFLP®iM0^#B,a) . CtL&CDEFLP^- 
# - miSH»J 1 }-H3i5^ 3 «fc -5 ic L T. ±t#[4PCR v - # - -e* § CAPS v 
— # — icfctedCAPS^-;^ — (Michaels and Amasino 1998, The Plant Journal 

10 14(3) 381-385; Neff et al. 1998, The Plant Journal 14(3) 387-392) J^gl 
LtZo d©^{C£i9. ±iaPCR-7-^7-^#btlfCo 

Ctlb©'PCR^-;*7-©9-£. PCRt-^7-R1877 EcoRI. G291 Mspl (SEQ ID N 
0:22) . R2303 BslI (SEQ ID NO: 23) £><£i^S12564 Tsp509I (SEQ ID NO: 26) in 
5> ft PCR^-#-C1361 Mwol (SEQ ID NO: 20) . S10019 BstUI (SEQ ID 

15 N0:24) . G4003 Hindlll (SEQ ID NO: 19) . S10602 Kpnl (SEQ ID N0:25) . 

=fcC/G2155 Mwol (SEQ ID NO: 21) fr&tlZffitte^ ^10^fe#:±T?Rf-l»feM 
&&^%MMKfcfct& 0 Lfc^oT. ^©IftU^iiiLT^ (a) 
PCR-7-#-R1877 EcoRI. G291 Mspl. R2303 Bsllfc J;^S12564 Tsp509L^e>ft 
&mfr£>MU£n&{Pt£< t fclj@©PCR-7-#-. *3<£tf(b) PCR-7-#-C1361 

20 Mwol. S10019 BstUI. G4003 Hindlll. S10602 Kpnl. *5«fctfG2155 Mwol^ft 

Wtmi-Zzkte&iOs M-mB^oU^^ir £ o ^©m. ±fB(a) ©¥P^t> 

Rf-litfeT^feja^^-^-i LT. Aj>fj;< ££>PCR-7-#-S12564 Tsp509I 
fe^^±WB(b) ©i^S>4>ft< £kC1361 Iml&i&mir & Z U^o 
25 ^^©^VA^c, (a) ©PCR^-#-{CcfcSRf-liiii^> KiCb) ©PCR^r- 
#-tc^&Rf-ljSit^> K©^^ffi^ntL«\ ^©^^^Rf-litfe^Wf- 

^mmm<DmmK^x\^ ±§B(a) ©g^^ft< £t>-o©pcR^-# 

W(b) ©if ^ 5>*l>tt < £ t> — o©PCR^- ti - K «fc «9 Rf-l^iI/< > K*tft 
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tb-tZo (a) Raw ©io-?-^-©^, ei 1 K^m^mmK 
5 ^&mu*&m$ki-&z.£&Rsm~e&2>o z®m&&, (a) r^go ©#i$© 

v — #-©5"&*J>ft< *ft€WCRv-#-S12564 Tsp509I*5 £Z/C 

1361 MwoIT^SCi^^ L^o ir^iDt>, 2g©PCRv - 77 -JSS12564 Tsp509 
I£C1361 MwoIte> 3 cML^mtlTV^V^ :®flS 



(1) PCR-7-7V-R1877 EcoEI^-±if!Si-^7^26©^^^-7-^ 

fcU SEQ ID N0:1*?J;CKSEQ ID N0:2©±£S|2?iJ<&^£o 
20 (2) 79'l'*7-*fr2 : G4003 Eirin.I&i&1l£tZ>tilb<D'7?'( ^Hftfcl^ SEQ I 
D NO:3*5«kCJfSEQ ID NO:4©i&gI5^W^£o 

(3) v->tf 3 : C1361 Mwol^iifg-T -I) tztb®?? 4 v-jftfcU SEQ ID N 
0:5*5«ta f SEQ ID N0:6cD±gKSfi^iJ 

(4) y^-T^-^4 : G2155 MTOl£itfi§^£fc&©y^^-&fte\ SEQ ID N 
25 0:7*5J;O*SEQ ID N0:8©*i8IE?iJ£W^£o 

(5) 5 : G291 MspI^i^lT^T^©^^-*^ SEQ ID N 
0 : 9& <fc tfSEQ ID NO : 10©iMSIB?[J£Wf- £ o 

(6) ^7>f7-^6 : R2303 Bsll£^^3fca6©:/v^-7->tf&> SEQ ID N 
0 : 11*5 «k tJfSEQ ID NO : 12©i^SE^J^Wf - 5 0 



8 



WO 02/14506 PCT/JPOl/07052 

(7) -J^-J^r-Ml : S10019 BstUI&^^SfcfeO^-l' v-ftfci^ SEQ ID 
N0:13feJ:C;SEQ ID N0:14©^SSB^J^W#^ o 

(8) : S10602 Kwl^^Zfrhb®-?? J-v-ltfli^ SEQ ID 
NO : 15*5 J: i^SEQ ID NO : 160^12^^ <S e 

5 (9) f^^-^r-M 9 : S12564 Tsp5O9I**iffi^S;fc»0:/5>r SEQ 
ID NO:17*5J:iyfSEQ ID N0:18©iSSiE?l|*W-^So 

ctib©^v^T -*f £ «€■ n«e nffl i^sciiic«tOx * n^ti^jE-r s pcr^ 

15 ^PCR7?iitg£-tK (PCR-RFLP) & 

.PCR-BFLP&«\ JfctW-SS^iWra^^V^^ PCR{Ccfcf9iitsL^DNA^fjtie^J 

V^&li^^OMTf^S^IIMSIlC^f (D.E. Harry, et al. , 

20 Theor Appl Genet (1998) 97: 327-336) 0 

PCRcdUM t L T^ffi 2 |&t^-f *$VA©DNAfcU Edwards k> (Nucleic A 

cids Res. 8(6): 1349, 1991)©^T?ffi^tcfft|lJ-#-S C & 0 <£^$?3; 

L < *1W^&JC J; *9 L D N A ^ CTAB& (Murray 

M.G. , et al. , Nucleic Acids Res. 8(19) : 4321-5, 1980) tt^ LWfifcH 
25 &T?**o PCR^-5 fc&OiiSi: LT^ffl-T^) D N A©rl^«> ^M^TTO. 5ng 

/ 1 t^o 

PCR<D^£feteJ;<£abftT^£o #iJ*J^ MtLTfffltSy/ ADNA50ng^ 
dNTP=g-200^M. ExTaq TM (TAKARA)5U&^J3U 94°CiciT2#£11M ? Jl> 

fT-oiz'^ 94TUHT1£\ 58°C(CT1^ 72TIJcT2#£llM?;U<hLT30lM? 
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;Wt<«\ m$:fc72°ClZT2fr&l-y-4 ? Jlft? tK^ftr> Z. ti)^%^> 0 
Wi. 94tJiCT2# ; £llM ?JVft-otzU, 94 0 C}dT155\ 58°C(CX1^> 72°CfC-T 
1#£11M ? LT3017M ? /1/fT 1/\ *^{C72 0 C{CT2^^1-f-^ ? ;Ht5 c t 

?;t4fofdJt. 94°CJCT30£!\ 58°CiCT30^\ 72°C{;:T30U>£11M ? LT3 

& o 

2% T #n - X y ;bab £ ^ > ©MetaPhor™T if o - X £ C 

<5 o 



^7^7-^1 {-J; § -7-^7- 1 cD^tB(K1877 EcoRI) 
«u£-f *^fV A^Ef-ljftfe^^^^tcWt- S*S^ : 1500^:01700 

* ?J A^Ef-ljtfe^^^T" n icff^i^ : 1500. 1700^^3200 
&t8£-T * $V i^Rf -litfei^^c ft I > i#£r : 3200 



y7<v-^2 {-J; £^-77- 2©^tB(G4003 Hindlll) 
«^*^V : 362 



WO 02/14506 PCT/JPOl/07052 

&&M<<*Yy ^mf-mfc^&mzt^^m^ ■. 95^^267 



■7 7 4-? -MS {d<j;-5-7-^-3CD^fcB(C1361 Mwol) 
5 ifctft^r^-yV A^Rf-lxt^^r^^fcWi-S^ : 505^107 

Wtofe**?; A^Rf-lit^^T-ofcWr^^ : 25. 50. 79Rtfl07 
l^^-r * A^Rf-litfe?^*: & I ^*§£ : 25. 50^79 



■f^^^-Mi 4 ®^tB(G2155 Mwol) 

#tf&^r*4V A^Rf-lit^^^ni^W-r^ii^ : 25. 27. 78&CK105 
l«^-T>^V A^Rf-lit{5?^^/-c^^ii^ : 25$L^105 



"/5-rv-*t5 5 ®if^ai(G291 Mspl) 

fe^^^^V A^Rf-ljjtfe^^^f-^S^ : 25. 49RCF55 
Ife^-f^V A^Rf-litfe^^^T-DtcWT^^ : 25. 49. 55^104 

. wfcfe-i * ^mf-mtettWfc tz ^m&-. 25&mo4 



fcJ;§-7-^-6©^hB(R2303 BslI) 
ffl&fe^^YJ A^Rf-litfe^^^^t- 6 Jfc£" : 238 . 655 &CK679 
t&^-f^V A^Rf-litfe^^T-n^W^^iM^r : 238 . 655 . 679 

&£K1334 

w&mj * ?j j*mf-mfc^&wtz ti •. 238 &m334 



7 7 4 ^ ->tf 7ia57-*-7 ©tfcffi (S10019 BstUI) 
fe^-l'^^V A^Rf-litfe^^^^WI-S^ : 130 . 218 £^244 
mk^-f^J A^Rf-litfei^^-r n lz^ir&m& : 130 . 218 . 244 

W462 

mkfe'f * ?J ^tm-mBF^^Wz. ft I ^I^r : 130 &C/462 
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-7 7 4-? -MS KX^-il- 8©tfeaj(S10602 Kpnl) 

fe^-r Amf-m^^'ruK^-t^m^ •. in > 607 &m24 



(^J:S-7-^-9 0^fcb(S12564 Tsp509I) 

^^^•t^V A^Ef-litfe^^oicWr^^ : 26. 41. 91RCK117 
Sfcfefc^ * AjWM-iafe?*^ ft l ^i#^t : 26. 41RCJf91 



5Ci M&o iMf > n >y h jffif%?f 5 EFLP& <h Jfctfc L T. PCE-EFLP& *5 
1/ > T^ffi & DNA©« 7 ^ =7 t @a6 T£i>*"T? t> «fc ^ <t ^ -5 fil/ft t> * 

&o ^JflT^DNAcDftS^te. *ft&<!fiS< ft<Tk£<> DNA©MfcB$> 

«fc t> /cfe. PCE-RFLPriiiiS^J^i^ffi^^^Tf^ LT 
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ii — co *5 1p> Rt-imfe^m&mts j; 9 Km£t & m<D#&m-* - # - l> 

4zc?M^ **Mfn^ (^"^:t>t>> Rf-l/Ef-U Rf-l/rf-U £ terf-l/rf- 

5 fll*.^ PCRv-#-S12564 Tsp509I<hC1361 Mwol^ffi^ &^£W-lftBJ3lJ- 

Tsp509ITrK!®T£ fltt V ^S12564^ - il «fc CW&Mffl^MwolT^llr $ ftft V 

$ !lK^3RTsp509I"THKIWf $ tl&S12564 Tsp509I v - # - &&&fflmWM*oI~&$IJ 
10 Hf$nSC1361 MwoI-7-^7-i^SltTl>So ^"©^> ^tl^rtKD-^-tl-K 
o^TPCR^fr? ^ S12564^-^-}CO^T«$IJPS^Tsp509Ig|5&(C 

(3) PCRv-^7-|^S12564 Tsp509l£C1361 Mwolcbte. ^10^fe#:±rRf-ljt 
fc^^fr^J^HSU j&voPCRv— #-^S12564 Tsp509I4o<fcC/C1361 Mwo 
I£Rf-lit^<t©itfeE6»^ ^-tl^tlO. 1 cM G&30 kbpsic^S^-t-^) *5«ktf 
0.2 cM (^60 kbpsi^g^-TS) tSS-#-5o «@fife^SNpicH@0f-e§et)ife>L^jB 
20 C&t*<Dmi&-?fc^t)&X-&&VK< ite&^TX^&Zm&fr&t^ 0.3 

cm© t - ii -mmwk u a^ttiT ^ & v - # -Mp^rsnt $ c & 

^®^{-^gf--SRf-litfe? 1 0©itfe^M^IE»^m^ 1 6 C 
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„ 1 cMteDNA©$j300 kbps{cffi^-r^Ci^PbtlTl^o 

CR-^-#-S12564 Tsp509lM£C1361 MwoIiMte. ^-tr-MW&Wfc LT0. 3 cM 

&&&& K^mm.^w^ t r & . Rf-iit^iiuHtic^A^n^^m^ 

v-#-S12564 Tsp509I^iC1361 MwolU t &M!ffiir & CI <h f £ J; > 30 cM£Lh 
(5) ^'BJ©SlJ©S^t^4o^T«> *|PJ3©PCRT-#-te> v'ir^—^t 

20 SCi^tSo 

fe©^afeoT.^H^©$BlS^PS^S/^^©fe©"e«/j:^o 
gjjl Rf-1 it^J^)jaRFLP-7-^-©PCR^-^— fb 
25 ^HJfe^Jic*5l^Ti^ M-mfe^mm$I8FL?-?-£f~m (R1877. G29U R230 
3^ S12564. C136U S10019. G4003. S10602. G2155) ^PCR^-^-lbLfco 
(1) UmiS&tf-Jj& 

Rf-lil{^MMISRFLP-7-^-9M (R1877s G29L R2303. S12564. C1361. SI 
0019. G4003. S10602 N G2155) ^m¥t^<M^^^%}'MWm^Wr^^BAL^ < 
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«9 > IR24fc ck 0*Kasalath{*>f # 9£-£%> & 0 

(2) ^ u -<Dfm 

5 i9J^fr£>s CTAB&f-J;^ h-^A4)NA&jTOLfco WooIXUftmik 

its NaCl^^lBiS^ (6~20%[E^iS. 20°C. 37000 rpnu mm, &gB12 
ml) fcJ;(3-iMX#B*fTo;teo GKlO. 5 ml) ©— &**2C8cS&fc:frtf\ 

15~20kb©DNA£#fr#iI£jll£ • ffiSlLfco ^ ^ 'J - ©flutes Lambda D 
ASH II (Stratagene) &<?*-Km^X, ttM^n ha-;Hc^llTfi : o/'c 
10 o /N°y/r-i>>^^«> Giga Pack III Gold (Stratagene) %m^tz 0 /<y fr- 
it > SM Buffer 500 fi lis <£ Z$2 u u 7 * ;l/A20 n I^IMU L fc 0 jft»C^© 

^"7*5 U-^©50{^«5^1^M^T, XL-1 Blue MRA(P2)fc^£-far 
fc^m> 83<S©^-^^ttiSLfeo 5-f7*^ V-fotzlQXlt, 4.15X10 8 pfu 
15 ttSiO^ ¥^I#AifJtS ; &20 kbt-tZt^ 8.3X10 9 bp£#'*— T^ff-g^ttS 
o (4x10 s bp) ic^-LT+^^7^i^©7^7^'J--e*)§i#x. 

(3) R1877> C1361:fcJ: tfG4003S*f6#V S y ^ ^ n - >©#j|t 
C1361*5«ktfG4003{c:o^TW\ EFLPv-^--/n-'7^^'7 0 ^X ^ K^ll 

20 Ltzm, mmmmmm • hwicj;^ RFLP^-^-^n-^g^^itt. 

DNAm^7^f (Takara SUPEEC-01) &ffl^T@ft©DNA&[IlJKL;fco R1877 

h-^;UDNA^>T°iy- bKiPCR^firi^ mtJ£*^jftlrf^ tti^©^*-e[HliK 
L/io [lliKL^cDNA(i> rediprime DNA labelling system (Amersham Pharmacia 
25 ) Zm^X^^JlL, 7^U-X^ iJ-^y^l^n-^Lfc, PC 

5 4 "7*5 U -© X 9 U > -J^ — t £Hybond-N+ (Amersham Pharmaci 
a) Kzfuv bLtz'&s nm^^bftifro lstX?'J-->^ UttT 9 ^-^ 
JlS^JT%t£ ^ > SM/ ^7 7 - (cMM L . 2ndX ? U - - > L tz Q 2ndX 
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5 {9 ~ ^feti^fr o tz^ Lambda starter ki t (QIAGEN) ^^T7 7 - S?DNA£ 

U- MtfcKi^^^^^ U -i fiStffc&lOjiU&Jl Lfc 0 3rdX^ U --V^TIt 
ofc^. R1877. C1361*5=k^G4003*j"J^yy 5 y^o->£^ ^tl^H^ 4M 

(4) S1877©PCE^-^— ft 

L * •£-&© «9 K L ta V ^EcoRIg|$&£|W]^t- S d £ JC «k *) „ PCR T - il 

20 hfcPCR^f ofco 

* ^ #^ n - >£NotI&<k O^EcoRlTrri'fb L fc^ WSiffiglr? 6CtKJ^<0 
s tfA»fK-S*5J:af«EcoRlWfM*S*fi^L/£o 

LPft?DfTii^-^-^n-^RI877}c:J;f9 B*Bfir«20 Mx KasalathT?«6. 4kb 
25 ©EcoRIl&rJWI&ttj $ S C t (ftp : //ftp. staff, or. j p/pub/geneticmap98/paren 
tsouthern/chrlO/R1877. JPG) 3 <*:£>> IR24{C«#^ 

iS ; &±iiliii-^J;'5(c^Itt/'c-7 0 ^^T-ffl^t)-ti- (SEQ ID N0:1XSEQ ID NO: 2) 
£ffl^T> 94°C{CT1^> 58°C{CT1^ 72°C(CT2^11M Z )Vt L301M ^ 
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^mfimmzntzo -mc*^ pcr» G&32oobp) ©e co ri ir24 

-C«1500bpil700bpi(^iJT$ti^©^*j-b. ab^a-©«9-e«»$n^^ofc 
5 o #>^©^-IR24©RIL (Recombinant Inbred Line) V vr C ©PCR v - # - 
^■7 7t°>^lr>|gl, EFLPT-^7-MR1877ilHl— fI^}cfi:M-^^5,n. RFLP 
^-#-R1877^?CRv-#-K:Ml£tl*:C ch^M^tU C©^-#-£vj^ 
^{C43^T«R1877 EcoRIi^LfCo 

(5) G4003©PCR-e-#-{fc 

10 JMLfc^V 5 y ^n->£MJTU RFLP©MSg|5fi> SPt>. &^©«9i;i 
«#^E LIR24f;r L & I ^Hindlll^^ fflfeir 5 d i ic J: «9 > PCRv - # 

Rmitmu^m^T^n^ * i l o - >©tii^^i b^c t f; a rf 

LPM/f-e - T/G4003 fc J; «9 B *Bf « 3kb. KasalathT fi 10kb©Hi 
15 ndIIIirK-^tB$ft?> C t (ftp://ftp. staff, or. jp/pub/geneticmap98/parents 
outhern/chrlO/R1877. JPG) tW&m?L& C t K£ *9 . <0 {dti#&LIR2 

4ic{i#^L^^HindIIia5fe^\ 2{@©{^^5fe©^-fn^fe^ tti^^^c 
o &HindlllS|$&JiS&±ifg-#- £ «k -5 KmY L >f v -H^^ffl 

94°C(CT30^\ 58°C{-T30#. 72°CicT30#<&liM ? L35+f--f ^ ;U 
20 y^PCH&frofco #5>tLfcPCR^tl<£-HindIII^a^. 2%T# 

o-X LfciC5> "7 - fj - "f u - ^rtS|5©HindIII^^^M 

d i^^tlfco •r^^^> N PCRSM(362bp)©HindIITJOTi-cfc > 
£> ^- t) «95bp 1 267bp <t idtfJtBrS ft S © i-^f L . IR24T? «iW»T$ ftft ^ o 
fc 0 ^I£^&^tif§^£fc&©7^-7-teSEQ ID NO:3*5«kCJ s SBQ ID N0:4"Z?& 
25 §o 77t°> ^©§£H^ RFLP v - ii -G4003^PCRt ~-ts - tc^g|$ ftfc C £ #?SE 
B££ft> C©^-^7-^^[c^^T«G4003 Hindlll (SEQ ID N0:19) tfa 

(6) C1361©PCRT-^7-{(: 
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U-Mcffliv^ ABI Model 310(c£ ^n^©i£S@5?iJ^¥MU ^MfFffifc 
-$-2>££l$mm~e&Ztm?LibfttCo ^C-e> it^g^PCRmtl (2.7kb) #*f# 



10 asalath. IR24^MUT\ IH^O^V 5 y ZVtmmv^WZ^ftMtLtzMZk 
N r y^+iiym^^TFtim.* 6 *j3Jrmffi^c 

TSEQ ID N0:5*5J;^SEQ ID N0:6£ffll\ 94°C^T30f^\ 58°C^T30#\ 72°C^ 
T30fjJ>&llM ^ L351M ? ^©PCR^M'TPCR^o 7t 0 # btlfcPCRjMj 

15 ^MwolMtt. 3%MetaPhor™T #n - XT"*^!)^ 6 C i J; {9 M/T L /c d 
ab^-<?f-©«9T-{i2©0T-e-KIi(f$^ ^25bp> 50bp. 79bp©/<> F^ll^^tl. IR2 
4Ti*l®Blr^i)T$tl> ^J50bps 107bp <D'<> Ftfffl&Stltio ^y^V^i 
1, RFLP^-^7-C136WCRv-^-{c^^ti^Ci^|iE0J$tL> 
-^^Bj{c:^^T«C1361 Mwol (SEQ ID N0:20) t^Ltz 0 

20 (7) G2155©PCRv-#-{t 

•J N IR24& J;LKIL216 (ML^m^X n 1 # U ^Rf-litfe^^A L- fe^K 
. iafe^M^Rf-l/Rf-l) © h-pJlWk&^y-fU- h^PCR^f ofco PCRgt^J 

IR24:fc£i^IL216) - Rf-lit^^WSS Gfc^© «9 *5 h # U ) Pb^ 
©^M^3^FjfMm$tl^ 0 ^©9-&©Oio^fiJffl LTs dCAPS^ffofco d 
©j©fST\ y^^^-iLTSEQ ID NO:7*5«ktfSEQ ID N0:8£ffll\ 94°C}CT30 
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-a tz.o ?# t» tl/cPCR^#J^MwoI^am. 3%MetaPhor™T # n -XT»S^^ci 
i-aci{cJ:^MirLfco &^&©^T^1®pJtT1#®t£*U ^25bp. 105bp © 
><> WSS^StU IR247?te2MJ^HaJir£*U &J25bp. 27bp. 78bp©^> W 
tlfco ?(D%£^ RFLPv - ts -G2155^PCE^ K%£&% tltz 

ZtfiW^tL. C©v-^-^^{^fe^T^G2155 Mwol (SEQ ID N0:21) 

(8) G291©PCR-7-^7-^b 

^^^t-pcr^t v \ sa&s n s ©£ifi^w# t 

-fcir&^ffcLfco J; «9 Jltfcl L^^7^-7 -m^^\ &^<3-©^ n</h 

7^7 U. IR24*JJ:^IL216© h-^;l/DNA^-7^>^U- h^PCR^f o/io PCRjU^J© 

•^W (IR24^oJ:tKIL216) - Rf-lit{5?##Wa°pS (£>^£-© «9 fc«ktf=i i/ h 
# U ) (ffl©3£g#4 * pJt&& tstitzo ^<Dot><Z)i>t^ mm L dCAPSft£fr 
of: c C©i&fMT\ v-i LTSEQ ID N0:9*5J;tfSEQ ID N0:10^ffll\ 9 

4°C{CT30#s 58°CicT30^\ 72 o C{CT30#^l^-f ?Jlt L35i^-T ^;I/©PCR^ 
(^{-TPCR^fi 1 o /io ^ b tlfcPCRm^^MspI^Stt. 3%MetaPhor™7 #n - X 
Tf^Sl^Srr 6 c i «k 0 «¥#f L fc Q Rf-lilfe^Wn n pS • ^Tii2@pjT^ 

if^n> ^j25bp. 49bp. 55bp©/<> K^ti^tu M-m^m^n^mxm 

MpJtX-tnWr^ti, &/25bp. 104bp Wfyfc&ftfco tf^CiBS, RF 

LP v - ij -G291^PCRv -ts- \z$m& tlfc d i *<SEI9 $ *U C © v- # - 
^Hg{C*5^T«G291 Mspl (SEQ ID NO:22) t^Ltz 0 

(9) R2303©PCRT-^-{b 

T-^7-^n-^raiB^J{^LT^7^^-^ltLs &^©*K IR24& 
J:^Kasalath© h-^UDNA&r-^U- McPCR&ffofco ^©flflB|:fc«ktf^ 
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CAPS^-^-iL/io ^©jffig-eN ^v-f LTSEQ ID N0:ll*;J;tfSEQ ID 

N0:12£flHK 94°CiCTl^ 58°C^T1^ 72°C{CT2^11f >f 9J\st L301M 
^;l/CDPCE^#{^TPCE^o/-Co l#btl^PCRm%^BsllMam. 2%T#n-X 
5 -e*M^cl;-t-SC:i{cj:^WfL^ 0 ^^^^^^ttmBfr^Kr^ti^ $J238 
bp . 1334bp©^> Willie #^Tii2WTT»£tl> ^J238bp 

, 655bp . 679bp Wtii^tlfco ^ y k° > ^©*£H> RFLPv-#-R230 

3^pcrt - ii - izmt z ntz c t &mm §n> c © ^ - # - ic *> ^ r « 

R2303 BslI (SEQ ID NO: 23) ifagtfco 
10 (10) S10019©PCRv-#-{t 

S10019OPCR^-^7-{k«> R2303OPCR-7-^7->fb©^}*^ Lfc^oTfTo fc 0 

mcogmifi&fotsntio £<D9mi*> BstuiMf»feic£LTv^c©T\ 

^CAPS^-^-iLfco C©iMT\ -fv^^-k LTSEQ ID NO: 13*5 J;^SEQ 
15 id N0:14£ffil\ 94°Cf;:Tl£\ 58°CicTl^\ WClzXlftZlVJ L30^ 
^;P©PCR^#i-TPCR^ofc 0 tt&tlfcPCR^I^BstUI 2%Tiiu 

^130bp . 462bp ©/<>K3&<«IS$tU #^&2®j^?»r&*U 
30bp . 218bp . 244bp <D'<> FiWSS&StltZo vyk°>«^ RFLP-7-^7 
20 -SlOO19^PCR^-^7-{^^$n^Ci^SE0J§n. d©^-^7-^^{- 
fel^TteBstUI (SEQ ID NO: 24) kfi&Lti 0 
(11) S10602©PCR-7-^-^fb 

S10602©PCR^ - il -mt, R2303©PCR^ - fj -i ftBfflkte L o T fr o fco 

=7^T-t LTSEQ ID N0:15:fcJ;tfSEQ ID N0:16£fflV\ 94°C{CT1^ 58°C(c 
Tl£K 72°CfCTl#^llM L331M ^ ;U©PCR^#icTPCR^o fc c # 

n^PCRj^&KpnlMML 2% T # n - X TB^Kff - 3 d £ ic J; &9 M/f L tz 
0 S?+#j=:^*T?ttlia9f-eiailf$tU &Jll7bp N 607bp ©^*>K«S^ 

2 0 



WO 02/14506 PCT/JPOl/07052 

. EFLPt - ii -S10602^PCRv- # -K^M^tit^ C t t>Wffi £ tU C(D^-Jj 
_^^{c*5^T«S10602 Kpnl (SEQ ID N0:25) tfa&Lfco 
(12) S12564©PCRv-^7-{b 
5 S12564©PCR^-#-{kte> R2303©PCR^-# Wk©^&i-L;fc^oTfrofco 

r B i©^M^mtB$tifco ^(DmrnmrnLx, dCAPs^fr-^fco c©^mr\ 

■f^-f-r-tLXSm ID NOimiektfSEQ ID N0:18£ffl<<\ 94°C icT30tk 58°C 
(CT30#. 72°C{CT30#^li^-r ^£ L35^ ^©PCR^i-TPCR^o 

10 0 #£ftfcPCRm%&Tsp509I&:@^ 3%MetaPhor TM T#n-X^m^fW-3 
di{c«fc^MJft/-Co ^^^-^7^Tii2®flfr-e«^n. 26bp. 41bp. 91bp© 
/<>F«tl, >f >5*-f i]*~etemffiT*®mi$tl, 41bp. 117bp ©/OK 
^ll^^tl/Co -^y t°>^©£gJH. RFLP^-^7-S12564^PCR-v—^7-«^^ 
tlf;C<b3&M$^ ClCDv-^-^*^HJ{-4o^X«Tsp509I (SEQ ID NO: 26 

15 ) t^LtZo 

miW\2 Rf-l«fc?H© g y b° y y 

MS3 h £i U ^MS-FRn t # U ©TBft&fr #Tffr£ L*:FlJiHll042M*©&J 

Mmtt^m«®icSmtfc3v/h^'J-tr*>^ (1tft:BCl0Fl) 0 £tz^ MS-FRn 

(Rf-lilfc^^n) o 

Rf-lit^0^tr<fc#x.e.tia2{i©v-^-^R1877 EcoRI*5J;C;G2 
155 MwoI{cfc^S^-W©«l5 : ?M^fl*L/-Co R1877 EcoRIffii£/cteG2155 Mwo 

25 y^LfCo -o^K, G291 Msplffi. R2303 BsllM. S12564 T 

sp509IJ^ C1361 Mwol^ S10019 BstUI^s G4003 HindlMfc <£ 0^10602 Kpnl 

R1877 EcoRIJ^feJ;c;G2155 MwoI0^§Si-&mfc^MM©i££Jil> 46#H*^Rf- 
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&&gffi$fc?3&&?t(Dm&(£. Shinjyo, JAPAN. J. GENETICS Vol. 44, No. 3:1 
49-156(1969)) (CS^^T. Rf-l&^&£i£m&^M±fc&fi^tt£ d 
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xxxxxx->-d^> 



m 

IS 

•Rij 

I 

-R 

I 

iv 
G 

m 

& 
<m 



CM 
CM 



xxxxxx->->-^ 



XXXXXX^)-^-^ 



xxxxxx^-n-? 



xxxxxx-s-?-* 



XXX xxx -> -» 



X X 
X X 



X X X -5 "3 "? 



X X -7 -5 -5 -5 



xxxxx-?-?^>^> 



•xxxxx-s-?-^-? 



X X X X X -3 



xxxxx-?~5->-3 



XXXXX-3~3~p-^ 



XXXX~3-3-3-3-3 



XXXX-3-^^-5-3 



-> -3 —3 



-3 X X 

xxx 
xxx 



-5 -J -3 X X X 



—>->—> 



-3 -> X 



xxx 
xxx 
xxx 



X X X X X 



cc 



9- °> 

« CO 

CO 

1- O 

O) C*3 

CM CM 

(3 DC 



en 

g 1 2 

2 m 

r~ O) 

^ (D 1 " 

CD 0 O 

lO U O 

cm n t- 

•r- u en 
CO 



xxx 
xxx 

XXX 

xxx 
xxx 
xxx 
xxx 
xxx 



i * I 

CO o ^ 

o to ^ 

o o r; 

t^- — CM 

CD W O 



XXXXXXXX-3 
XXXXXXXX-) 
XXXXXXX-o-5 
XXXXXXX-3^ 
XXXXX.XX-3-3 
XXXXXXX-3^ 

xxxxxxx-o-3 

XXXXXXX"5~3 
X X X X X x x -? -3 
XXXXXXX-3-o 
XXXXXXXo^ 
XXXXXXX-3-3 

xxxxxxx^^ 

XXXXXXX-3-3 
XXXXXX-^~3-3 

xxxxxx-j^-j 

XXXXXX-5-^o 

xxxxxx-^-5-7 
xxxxxx'-}-?^ 

XXXXXX-3^>^ 
XXXXXXT^^ 
XXXXXX^~3-> 
XXXXXX"3-3^ 



D 

iK 

< 

AJ 
n 

* I 

Si J9l 
U JJ 

n- n 

-3 X 
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2. : 

(1) SEQ ID NO : 1*5 «k O^SEQ ID NO : 2©|2^J^W^ SDNA^7-f 

10 PCR-T-#-R1877 EcoRI ; 

(2) SEQ ID NO^J^SEQ ID N0:4©|B^iJ^W^§ DN A^^5-T £ L 

. PCR^-#-G4003 Hindlll ; 
15 (3) SEQ ID NO : 5*5 «k O^SEQ ID NO : 6©lS?iJ §DNA^^7-f T-iL 

PCR-^-77-C1361 Mwol ; 

(4) SEQ ID NO : 7*5 J: SEQ ID NO : 8©|5?!l£ ^DNA^7^^-tL 

20 xm^-cfj % y?pcR&m^ i4bti»*©> umwm™wBmLom 

PCR-e-^7-G2155 Mwol ; 

(5) SEQ ID NO:9*5<WSEQ ID N0:10©ffi^W^& DN A£^-f v-i L 

PCR-e-^7-G291 Mspl ; 

(6) SEQ ID NO: 11*5 J; SEQ ID N0:12©lB^iJ£WlJ-£DN A^^^-i 
LTII^V S v?PCR€frl,\ ^btlfcl»©s $iJPS#^BslIMIM^© 
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, PCR-7-^7-E2303 BslI ; 

(7) SEQ ID NO: 13*5 O^SEQ ID NO : 14©IS?iJ£W't" ^DNA^^7-fv-i 

5 > PCR-7-27-S10019 BstUI ; 

(8) SEQ ID NO:15*5J:Z>'SEQ ID NO: 16©I2?iJ^Wlf-£ DN A&'fJ'f £ 

. PCRt-^7-S10602 Kpnl ; 
10 (9) SEQ ID NO:17*5<kCfSEQ ID NO : 18©I£5 F lJ ; $-W"t" SDNA^-^'^'f ^-<h 
Uffll^^rV 5 ^?PCR&m\ ^bti^j^M 3 ©. 0JPlf#llTsp5O9lMt»£r; 

PCR^-#-S12564 Tsp509I ; 

e> & & ffifr z>m#iis ti s pcr-7 - # - ©£j>tt < £ *> J&m-r ^ct £ 

3. (a) PCR^-77-R1877 EcoEU G291 Mspl. R2303 BslI&J; 0^12564 Tsp5 

mfr^tz&nfct>MU^nz>>j>i-s.< £t>n@©pcRv-*7-> a) pcr-^ 

-27-C1361 Mwol. S10019 BstUI > G4003 Hindlll. S10602 Kpnl & £0*02155 Mw 



4. PCR^-^7-S12564 Tsp509I*5«tC5C1361 MwoI©#^fS^^ d ££#11 
i-^S. If 3 {c|B«©^Vio 

5. lf^3fcfH«$Lfc(a) RtfCb) ®? t>(D'J>U < £ &-#©||©PCR^- 
25 27-© 2 <BJBU:*JB^-C\ ^^SWORf-lmfe^JlSit^^it^M^ 

C £ ^ t) . Rf-lit^ FV— ffiS3fc©j»ASfefe^fK«*i9^S^o 

6. SEQ ID NO: 1—18© U-rtl^lo©|S^J ; ^W-r^> W^2©^{C^f 
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Ch10 



(cM) 



0.1 

0.1 : 



0.5 



Rf-1 I 



0.3 



0.6 



1.5 



1.2 



0.2 



- R1 877 EcoRI 
•G291 Mspl 
* R2303 BslI 



-S12564Tsp509l 
■CI 361 Mwol 

-S1O019 BstUI 



-G4003 Hindi!! 



•S10602 Kpnl 
*G21 55 Mwol 



191. Rf-1ffiflD*£SM(ftf 
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<110> JAPAN TOBACCO INC. 

<120> A method for genotyping the locus which is involved in 
restoration of the rice BT type cytoplasmic male sterility. 
<130> 991698 
<160> 26 

<210> 1 
<211> 24 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of R1877 EcoRI marker 

sequence. 

<400> 1 

cattcctgct tccatggaaa cgtc 24 

<210> 2 
<211> 33 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of R1877 EcoRI marker 

sequence. 

<400> 2 

ctctttctgt atacttgagc tttgacatct gac 33 

<210> 3 
<211> 20 
<212> DNA 
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<213> artificial sequence 

<223> Oligonucleotide primer for amplification of G4003 Hindlll marker 
sequence. 

<400> 3 

gatcgacgag tacctgaacg 20 

<210> 4 
<211> 24 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of G4003 Hindlll marker 

sequence. 

<400> 4 

aatagttgga ttgtcctcaa aggg 24 



<210> 5 

<211> 27 

<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of C1361 Mwol marker 

sequence. 

<400> 5 

aaagcaaccg acttcagtgg catcacc 27 

<210> 6 

<211> 24 

<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of C1361 Mwol marker 
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sequence. 
<400> 6 

ctggacttca tttccctgca gage 24 

<210> 7 
<211> 27 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of G2155 Mwol marker 

sequence. 

<400> 7 

gaccaccaat taactgatta agctggc 27 

<210> 8 
<211> 27 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of G2155 Mwol marker 

sequence. 

<400> 8 

tttctggctc caataatcag ctgtagc 27 

<210> 9 

<211> 27 

<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of G291 Mspl marker 

sequence. 

<400> 9 
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ctgctgcagc aagctgcacc gaaccgg 
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27 



<210> 10 
<211> 24 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of G291 Mspl marker 

sequence. 

<400> 10 

acattttttc ttccgaaact tccg 24 

<210> 11 
<211> 24 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of R2303 BslI marker 

sequence. 

<400> 11 

atggaaagat acactagaat gage 24 

<210> 12 
<211> 24 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of E2303 BslI marker 

sequence. 

<400> 12 

atcttatata gtggcaggaa agee 24 
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<210> 13 
<211> 24 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of S10019 BstUI marker 

sequence. 

<400> 13 

aacaatctta tcctgcacag actg 24 

<210> 14 
<211> 24 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of S10019 BstUI marker 

sequence. 

<400> 14 

gtcacataga agcagatggg ttcc 24 

<210> 15 
<211> 24 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of S10602 Kpnl marker 

sequence. 

<400> 15 

agctgttgag agttctatgc cacc 24 

<210> 16 
<211> 24 
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m2> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of S10602 Kpnl marker 

sequence. 

<400> 16 

tagccatgca acaagatgtc atac 24 

<210> 17 
<211> 26 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of S12564 Tsp509I marker 

sequence. 

<400> 17 

ctagttagac cgaataactg aggttc 26 

<210> 18 
<211> 27 
<212> DNA 

<213> artificial sequence 

<223> Oligonucleotide primer for amplification of S12564 Tsp509I marker 

sequence. 

<400> 18 

tttgtgggtt tgtggcattg agaaaat 27 

<210> 19 

<211> 2240 

<212> DNA 

<213> Oryza sativa L. 
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<223> PCR 


marker G4003 Hindlll 


<400> 19 






gcggccgctc 


cgggaagtcg 


agcgagtaga 


gcagcggcgt 


ctctggcggt 


gtgaaggaca 


tgatcgtcac 


cegcgccgtg 


ctccgcagca 


acctgaacga 


tccctgtggg 


ttcggcctcg 


atgcaaaaaa 


ccaaaaccca 


aaagcttaat 


aaaataattt 


ataggtaaaa 


tttttataat 


gaaataaacg 


ataatacttt 


aaatgaagtt 


ttggataaag 


aaaacgatgg 


aggctagtaa 


catatattga 


atttttcast 


ttttcatccc 


ttcttatgta 


aaa g'srti't: £? aa 


caacatattc 


aatttacaat 


tcataaaatt 


tacagaattt 


aataaagcaa 


caaaatcsta 


ctaaaaagaa 


tacaatttta 


gacttagaat 


ttttaatttc 


ctagttgaac 


casacacftaa 


etttaactcR 


aattcactcg 


tacctsacsg 


aecsagctte 


ctggggaggg 




o6 Vj ' v -'oo u oo u 


ggcgacgccg 


^-^ ?^ 


gccacacggt 


gtagtagtcg 


gaRCtCRCRt 


tctggtcggt 


gtggacgtcc 


aggttRgtgt 


agttctgctg 


caccatgttg 


tgcccctgga 


tcctgaagtt 


tcggatcctg 


tacgtcttgc 


ctgtgtcccc 


ataatagact 


cattgtaagt 


aggtagtaac 


ttatattttt 


gttagttaaa 


cttctttaag 


agaattttaa 


taaaaaaaat 


caaacgactt 


aatttgtgga 


tgaagcaaac 


aagattatat 


acaattcgtc 


agtttcaagt 


ttcatgaaat 


ggtactgttg 


gattgactac 


tctggcttct 
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cgcccctgac gccgtacgcg 


tcggcgagcc 


60 


RcccRttcas 


cstcgcscgg 

^ & ^ a o o 


cgccgcccgt 


•i OA 

120 


ggtacsccts 


cstcacstts 


atcgacgagt 


180 




aptrao^ttr 


cacctgccca 


240 


g^MP) t*aa1~Pi 


patpattrra 


cgtatttaaa 


300 




erancrtaaatGr 

^ Ct- \j U LA- LA, LA, 


teaatgetga 


360 


p*fflpiPiPi"i~'H~Pi 


aa tttte/c/pa 


tcggttgatg 


420 


tttttrttrt 


tttttaaeta 


tctagattgt 


480 




a "hpr i aar*ta t 

Cl LOL/ddU Ld L 


tattttcctt 


540 


apiPir'Pt'f~piPiPiPt 


pi a pi "ha a aa tt 


aaatgaaata 


600 


^ "Hcy+'h^Q era a 
d u Ldd&dd 


eld Let L L faciei 


cttagataat 


660 


O "t* a "t* a a +* + cr t" 
S Let laa U L 


p»r*p ■f"i _ o"t"pi "ha 
cxuci l la la 


ctactactcc 


720 


"f" era a a + "h a 

L&ddd l/U Ud 


P'i"PiPii"P , pppi "h 


ttttttcttt 


780 


flfiaptf?! "ha a 




gaagteggge 


840 


g+tra tc/c/ac/ 




cgaactggtc 


900 




ga g"hi"Crcrpi P"+ 

5CI5 L tg&ClS L 


ageggaggae 


960 


q L»^5 U L> V^Ctw \^ 


a f ec&CQC err, 


tggegacgae 


1020 


oo L 5 at -'6 £::i 6& 


a Pi or era gtacrcr 


actggccgac 


1080 


cert rertcrtaer 


eracfpnctccQ" 


tctccaccag 


1140 


sa££c teste 


gacstcccca 


cgttgtgcac 


1200 


acaccfifacst 


csccsacaca 


cgcgcaaaag 


1260 


cttctccgtt 


J 1 1 J 1 

tcatattata 


aatcgtttga 


1320 


ttttttttct 


ataaacttaa 


ttaaatctaa 


1380 


ataatataaa 


atggatggag 


tagttgeate 


1440 


ccttttcatg 


agggtgaaag 


tattcagtga 


1500 


eggacagggt 


ctctgaaagt 


ctgtattttt 


1560 


gttgtcacat 


cttttgtatc 


etagtttegg 


1620 
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taaaaaaaat 


tttggcattt 


ttactcctat csttsatctsf tttaactsaa accatte'cat 


1680 


gatatactac 


tagcagacaa 


aactgcrteraa aattcacs , aQ' aateraac+tt tteftoafft+a 


1740 


agcattagcg 


gacagcttca 


staagcagas caggctgcct taaggcttaa agcactatct 


1800 


tccacaacac 


tttgtcctac 


aatcaaattc caaatttact atcacaaaaa gcgaaggaac 


1860 


taactaaacc 


ttactcctac 


tagtactact gctatgacta tgaaacaaga ttccaatcca 


1920 


aagaaaacac 


agtgctcgat 


cagcatgata aaagcaacga aacctgctca tccagctgcc 


1980 


aaaatgccac 


cccactgact 


ctacgtacst actacstatt sacsctstaa aaaactasrcc 


2040 


gtagtacaga 


gaagaggacc 


caaastttcs tcaaaaattt tattttaccc e^atccacat 


2100 


tgatggtctc 


gtactcgatg 


ccggccggga caaggctgtc gttgtacctg tacgggccct 


2160 


tgccgttaat 


cagcacgccg 


tccggcatcc cgaggtcctt gccactgtcc agcatcttcc 


2220 


tcagatcctg 


caacgaattc 




2240 



<210> 20 
<211> 2601 
<212> DNA 

<213> Oryza sativa L. 
<223> PCR marker C1361 Mwol 
<400> 20 

tcttgctgag atccaagttg cggtaacttt gcccttttct ttttttcttc tcttctgaat 60 
tttttcatgg tttttgggag agattttcgt aacttgatta cagttctagg aaaaggccac 120 
cttgttcaaa cagggctttc ttgaaaggga tcaatttgct aggagtacat gattctaaaa 180 
gcgatttcga aataaaacac agttctcgat ctcatacctg aaaacaaaag gcccatactg 240 
tgtaaactgt gattatgctt ctgttaaatg ggatatttgt acaaaattga cgccaaccac 300 
ctataaacag attgtgagct tttatcttag taaaataaaa tgtgacattc tactcagtgt 360 
tcagtgatcc gatgtcgtct cttctgcgta caacttctaa cagccgtttt cggtagtaca 420 
aactagcgaa acaccaaaaa cgcagcattt gagttctgga atacgctgaa attgttagaa 480 
tcaaccacga aaccaaaatc attgttcaga aacgttgcaa cgagataaaa cacaagaact 540 
tgttttaaca aagcatacgg acagtacata tacggttaca acacccagtc tttatacagt 600 
tctgctggag ttccatctac tggctgtcat tgtatctcag gacagacagg ttaacatagg 660 
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tacaacacaa 


ttacaggcta 


aaccgaagcg 


gtcaagcaag 


cttatttaca 


gctgctctag 


ctcgtttctg 


gcagcgacga 


ggcacggtcc 


ctgcatagaa 


agcaaccgac 


ttcagtggaa 


cgatcaatca 


cgcgtttaat 


ccaaaacaaa 


tacctcagag 


ttctctattt 


gctctgcagg 


cacctcaggg 


ctcttcatcc 


atgctttgtg 


catctgcgat 


acggatctaa 


aattaaggat 


gaagcaggtc 


cagttaaaga 


aaagtagcag 


agataaagaa 


atggttggtt 


tttccagttc 


gcattctggg 


caaaggatgg 


atgttatttt 


attgcttttt 


cccttgcttg 


caattttgtc 


ccagtgcaca 


aggcaagaag 


tgtgaaacaa 


gtcattggag 


gttgcagcag 


aatactacaa 


tgttttgctt 


gaaatgaatt 


caaccacttt 


gagaactgta 


attccattac 


aacagtgaag 


tcaaatgcct 


aattttttag 


gtttgcttta 


gtcatgcgtt 


gctatcttca 


agaaatacta 


taacttaccc 


cgcttgagtt 


tctactgctg 


aaggtagcta 


catccttttc 


aagaagcatt 


gcagcaaggc 


gcttctgctt 


acgcaactcc 


acttgaagat 


tgtgtgaagt 


acctgtcggg 


tgggcggagc 


tgctttgctc 


attcgactcc 


ttctttcttc 


tctttccacg 


gtgtccagca 


ataggaaggt 


cctgatcatc 


agaagaccac 


ttgacaatgg 


caaagtcaga 


ttgctcatag 


tcctgtccta 


cccaagcaca 


ccagatcttg 


cataacctgt 


atgcaatatt 


tccatatccc 


tcctttagca 


atacactagg 


aataacgaga 
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aactacactg 


tcagcatctc 


taacagtatc 


720 


taaatttaca 


acgtccctgg 


cagaatccct 


780 


atggccttag 


caggacatct 


cacccgtcag 


840 


tcacctcctg 


ctcctgcaaa 


aaagttggtt 


r\ r\ r\ 

900 


atgggtatta 


attatgctag 


cctatgaagc 


960 


gaaatgaagt 


ccagtggaac 


agttctcaag 


1020 


tgcttcaatg 


gctttcagct 


tatagcgaaa 


1080 


gtcgacaatt 


acttaacaca 


acaaataatt 


1140 


cgaagaatag 


cactctgaag 


tctgaacctc 


1200 


atctccctca 


acatggattc 


cagtaccctg 


1260 


cttaggtgca 


ttttttgcct 


ttcttcctcg 


1320 


tgctagcatc 


tcatattggc 


ataaaatagt 


1380 


atgaaatgcc 


tgcaaaatta 


gccgtacaaa 


1440 


atttttaaag 


aagaaactat 


acactgtcta 


1500 


gcattatacg 


gtttggaatc 


cctggtttgt 


1560 


aagttaccat 


aactaatgaa 


tggaaattag 


1620 


atttatttat 


ctgtgagaaa 


tgctaagcat 


1680 


agaaactgca 


aaggcaaaga 


atgtttgaaa 


1740 


caggctagat 


ttcctgtctt 


gcagttgagc 


1800 


ggtcgcccac 


aaatatcaca 


agctttctca 


1860 


ctcctcatag 


atttggtgga 


taagaggcca 


1920 


gaacctgtta 


tgatagcttg 


gctattgtca 


1980 


tctgaagatg 


cttcttgatc 


tgaaaatgac 


2040 


tcatcaatca 


cgaagaaaga 


tccagcagag 


2100 


ttcctgccca 


actcaattgt 


ataagagaag 


2160 


gtgtcacact 


catccaagcc 


atgggagcca 


2220 


ctaatctttt 


tacttccttt 


gctagcttcc 


2280 


aaaagatgca 


caggcaaatc 


cgaaacaaca 


2340 


ggaccgtcag 


ttccactttg 


gtttgacagc 


2400 
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acatgatctt cagatacaga agcagttcta 
gtgccttttg cgccattgcg agagctagaa 
tcgttcgctg gaaccagagc cagctctctg 
gggtccttct cgcgcgagtt g 
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ccattaccat gcgcatttgc accacggcgt 2460 
tcatctctca acctcgaagt cacttcagtg 2520 
gtgttctgcg agctcgagtc cagcaagagc 2580 

2601 



<210> 21 






<211> 1333 




<212> DNA 






<213> Oryza sativa L. 






marker G2155 Mwol 


\H\J\Js UX 






r* r* r* 4~ a r* 4* 4~ 


era "ih ppn cH~cft" 


a pa i*ppa "hcfQf 


o cr"t" cf\~ cjc\ cm r* 


■f" cr era q a a a pel 


+a'f"p1~efflpc f 2f 




i - 1~a a p "t" cr 1* pa 

L UCtdU LOCI 


clUgsU Us Lag 


o "Hero a rrr» + 4~ 


1" a p f" C t* p ^ t 


q t+a ppa 


g LacxacLcXcXci L 


frhaertapi'at 


a+cfttaacrac 


*t"i""l~apa1"p'l~p 


ccaaatgtta 


cctcagttgc 


tgatgtcggc 


agatcatgga 


ccatgtctca 


aatccaacca 


gatgagctgt 


gcaactgata 


ttcatgtaga 


tggaacttca 


atcccgaaga 


agaaaggatg 


gcggcaaaat 


ggcagegata 


tttgtgcagc 


agttgagaca 


gtagcaagat 


ggatggaaga 


gtagtagtat 


gagatagagc 


agtaaaaggc 


attctcttct 


cttgtttgga 


cttggctgga 


atgtttggtt 


ggatcatgcg 


cctcgcttca 


tctctctcaa 


taattcaaag 


cgattcccgt 


taatgcaaat 


gcattatatc 


cagcaagcca 


gcaagtggtg 


tgaattgttt 


cacaaattcg 


cattgacttc 


tttcttagca 



gttaggacag attagttact cagttaatta 60 

cagttttata agttgagtga ttgaactagt 120 

atttgggatg gcagactgtt ctgagtcaaa 180 

tgcagtaaaa taatttcaga tetaatcgea 240 

gagattggtc ggtcaaaatc tatctggccc 300 

aggtggtaaa aaaaaatcac tcgtttcacg 360 

aatgctgaaa ctctgaacaa tcaacaaaaa 420 

attgatcatc acactatttg caactcatct 480 

aataatgaca geaaaatget gcgatcctga 540 

aaaaaaaaat ggttggttac tgaagaatta 600 

aagagctagc taagctagct aggtagagtt 660 

atggagcgcg acaactcaag tggatgctaa 720 

atcagaaaag aaaagaaaag acttgagctg 780 

cgctctcctt agcttagctc gecaagaaat 840 

ccacgagctc tetgetcata tecagtgega 900 

cagttcgaaa tgttacaatt cttgcgtttg 960 

aatccctcgt gcatttcaac gaaattctct 1020 

caattagtaa gcagtgacaa ataaagaatt 1080 
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tttgaacagg atgtctttcc aaggaaggtg agatttttta tgtggatagc aaggatcgcc 1140 

tttccttagc atgaagagaa tgtgatcaac tttacacctt gcttacgatt atggccttaa 1200 

tttttgatac cctaaacagg agcacatcac atgcatgtcg acctgagacc accaattaac 1260 

tgattaagtt ggcatttcag atgcatccgt cagttacatg atcaggtgat cgatggatca 1320 

actgtaggtt tea 1333 

<210> 22 
<211> 863 
<212> DNA 

<213> Oryza sativa L. 

<223> PCE marker G291 Mspl 
<400> 22 

cgaacaggat caaaagtaga cgacgagggc atttagaagg agaggaattg tatttgttcc 60 

eggtatttaa tttttaaatt tgtggtcgga agtttcggaa gaaaaaatgt gctcatgagt 120 

gattattggc tctgaacacc aacctctctt ttcgttgatt ccttctgagg tgttgggtgt 180 

tgggacacga tgctgccgcc gacacgacac cgggttccac aatacactaa tctactcgcg 240 

acaccttcat tgaactgeat ataattattt agaaagtcca ttaacacatc ttataaaacc 300 

ttgttgaatc atataatcat tctataaagt ctatttgaac atcttatgaa aaaataagat 360 

ctgacctagt cgttacactc tcttacattt tccattagcc taactaattc cgtgcaggaa 420 

acgcccaaaa ataatagtac caatagtcca ctaatcccgt gccagaggcc gecaatgatt 480 

agtgattaac ccaaaaaaca taatcatcat cacacgccgc taatgaccag ctctcgctta 540 

gctcatccca caggcggccc ccacacgcca ctcctgccat gtgggcccac ctttcacacc 600 

ccccaccaac cagaaaaaaa actcccccaa aaaaaaaact tttaatgett atctcgcggc 660 

agtataaaag gcgaccccac cacccacaca caatcacagt cagcgaccca acccaacccg 720 

agecgaggag tegagtegtg tgaaaattac gaaattgece ttcgactcca ccaccaccac 780 

ccaccggcga ggegaggaga ggagaaaaat tgggaggaaa aaaaaaggga aaaagaaaaa 840 

gggtggagga gatttttgeg aag 863 



<210> 23 



li 
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<211> 1510 




<212> DNA 






<213> Oryza sativa L. 




<223> PCR 


marker R2303 BslI 


<400> 23 






tgccatgaag 


acctatggaa 


agaatatctt 


tctgtaacat 


ttagggctag 


gtcgaaggaa 


tttttttttt 


ctgtataggg 


ggaaagaaaa 


casctcsasa 


acaactg&cg 


acatcgccga 


ttaaccctst 


ttacatastt 


cttgagtttt 


castats&ca 


0 

tctGetecafif 


acsaaaatsa 




aa^aacttea 


ffatstatcter 

O^* ^0 


pa aaat crate 






CXCxCX L55 U555 


a teftf+eraacr 


n+ffa^ fanner 




pat £?+ tctat: 


crtactaataa 


tnfvfnantcrc 


aaettttffct 


tffaattettc 


Q , ntf*aa1~{?a2 


nnaffcaoraeff 


aasaacatac 


aaerffcaasrcc 


ttctcagttt 


cacatgetta 


atactcataa 


tgtaactctc 


tgaacagata 


ctgacaacgg 


attggaggta 


tcccttcaat 


cataagcctt 


ggcatgatca 


tgactaactc 


cggtaggttt 




actcagcaac 


cagtcatacc 


aggcaaccat 


cactgcacat 


gcggtcactg 


ctegtgatet 


atgggcggta 


gaacatcttc 


tcttcagaat 


tcagagttca 


ttcgttcgcg 


gctcagggac 


agatatcagc 


tgtcttgaca 


ccaaactagt 


cagcaaagaa 


atacagctaa 


attgatcagg 


attcaggaag 


ctggaaatgg 


gatgecattt 


ggttatgtat 
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cttctcactc tgtgaatggt gagtttactc 60 

catgaagcat tgetgattea ctccactgtg 120 

tcctgctaca tgggcaggee gcatgggtaa 180 

caactggggc aggttctact catcctctct 240 

tcagtactga tegtaattge cctgttattt 300 

ccaatgggct gectatgetg gacctggtgg 360 

ttcctaggtt gcttaaccat ttgagagctt 420 

aatatcagat cctgacatgc ttgaagtggg 480 

gtcacacttc agtatctggg cactagcaaa 540 

ttttgetgea atgttgaact tetttgeatt 600 

aggctcctct tttgatcgga tgcgatgtgc 660 

tcagcaactc ggaggtgatc gctgtcaacc 720 

gatttageca tacctcttgg atatttcacc 780 

gtctaggtgt ccaaggaaag aaagtacaat 840 

ggcttccaaa tttgcagttt ctcattgtcc 900 

tgaagctgac aatactttgt gtaaatttgt 960 

aacaggaagg ctgtggtgct ctggaacagg 1020 

tggtcgaaca tcgggctcgc tggatcggtc 1080 

aagcctttgc tttcttcaga gctcaaagta 1140 

taacaaattt ctgtcaattg tgcagcactc 1200 

atcggtggcg cctcatgact gcaagatgta 1260 

aagcagcaca ggttagtacg tgtceggega 1320 

aaggtttgca atttgeaagg attggtagag 1380 

gtagaaataa getgtaagee tgtaagcgta 1440 
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tatgtaatca gccgtcaaat gctggcgagt gtatttctga agtttgcaac gaaagttgca 1500 
gcaataaaaa 1510 



<210> 24 






<211> 1016 




<212> DNA 






<213> Oryza sativa L. 




<223> PCR 


marker BstUI 


<400> 24 








tttctttaag 


caatttaaca 


tttttctttc 


aetatcaaat 


aattctttta 


aacacaatta 


tatcttscac 


ttccttttes 


ttcatfifffcts 


taatcttctc 


ttgcgaacat 


aeaasraffcaa 


ccaastaaat 


tttcsaaats 


sttetcaaag 


ccatcgagaa 


ggccataccg 


ggcccagcaa 


gggaagagct 


gaaggccatg 


gcggcgctcc 


aggtgcgccg 


tgagctttgg 


gccggcttca 


tgaggctcac 


attctgggag 


ttctatgtga 


cctccatgta 


cttcatggcc 


gagccctcct 


tcgagggctt 


cttcgagagc 


cacgcccggg 


atttcgatct 


ccgccggtat 


gtggttcgga 


ctccgacgag 


cccctgcaga 


caggagagcc 


attgccattc 


ttactgccat 


ttgtcagaat 


tttttcatgc 


ccagtttatg 


tctgatgtgc 


ggatgatgcg 


atgcaaagca 


ttagcttgaa 


aacctggagg 


tgagaaaaaa 



<210> 25 
<211> 676 



ttattgtcct aacaatatac acaatattgg 60 

cttttgaaaa cacatttgca atgtgttgga 120 

aaatttaatc atttgaaaac tgattcgcgt 180 

cgctctttct ttgatggttc tctgttgaga 240 

tttttttgtt ctttctattc accattgcag 300 

attccgagag cgcaacccat tgccttggat 360 

gaggcgcaga aggtcgagat cgaccgcacc 420 

ctggggctgg catacctcgt cgtccagact 480 

ctctcatggg atgtcatgga acccatctgc 540 

ggctacacct tcttcctccg gaccaagaag 600 

cggttcgcgg cgaagcagaa gcggttgatg 660 

gacgagctcc ggcgagcctg tggcctgccg 720 

ccgtcgtcgt cgtcgtcgtc gtcttcgacg 780 

tgccaatgat ctttgtgctg ttctgttctg 840 

ggggttaagc tagcttctcc attgtaccgt 900 

tagtttgttg aagagatgac aaggcagatt 960 

aaatcctgat gtgtttgtgt gtgtga 1016 



13 



WO 02/14506 PCT/JP01/07052 

<212> DNA 

<213> Oryza sativa L. 

<223> PCR marker S10602 Kpnl 

<400> 25 

accaccttca tatgaagaaa ttaacggtgt tttcatgagg aatccaacag tcgctgaatt 60 

ggtggaaact gtggaattct tcttggctga ggtaaccaat catcacttca ccacaatgca 120 

caagtttgta gcttactact acagtacttc taataagttt tgtctgttga gattttattg 180 

ctgatttcta tgcatggtca tctttttgac aggccatcca gtcttatcgt gctgagagtg 240 

aaactgagct caacctggca gctggtgact atatagttgt ccggaaggta cggccctatc 300 

ttcccattgg acatgtttct aaccataaac atatctttgc tggacttttg tgggcaaagt 360 

tggctacact aaacttgtgt tcattaacct gctcaatcag gtgtcaaaca atggatgggc 420 

agaaggtgaa tgcagaggga aagctggctg gttcccttac gactacatcg agaaaaggga 480 

ccgtgtgctt gcaagtaaag tcgcccaggt cttctaggcg ttcaatgagc catacataca 540 

taaccctggt gttgtacact gtattatgat cgttcgtgat cttcaaagac cctctgatca 600 

gagaaatcac aaatattctt ttgttctatt attgtcatta tcactacccc ttttgtcaaa 660 

accagtgcag cctttt 676 

<210> 26 
<211> 1059 
<212> DNA 

<213> Oryza sativa L. 
<223> PCR marker Tsp509I 
<400> 26 

gcgagatcat gaacttgatt ttctggttgc catattgggc ttgcttgtta accttgtaga 60 
gaaggatagc cttaataggt aagtccctca catgcttcct tccatttgct caattcatat 120 
cagtgttact gttctggcag ttccttgggg tcaggactca gaaacatcca attaatgttc 180 
atgttctctt aacgactcag aaatacttta taacctctcc acagggtacg gctttcatct 240 
gcccgtgttc ctgttgatct atctcagaat ccacagagtg aagagacaca gagagatgtc 300 
atagcactcc tctgttctgt attcttagca agtcaaggtg ctagtgaagc ttctggaact 360 
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atatcaccgg 


taattcaaaa 


ttcttcaagt 


aactcggcat 


ttattacctg 


ctctttgttt 


cataggtcag 


cagaacagtt 


gatcttattc 


ttatctatga 


gatgaaaatt 


aatgcatgtg 


tgaatccagt 


ctaccaactc 


tagttagacc 


tttagtgcac 


catttgttca 


actactatga 


gggttagaag 


tgaaaggcca 


tcttaatgcg 


cattaacaca 


tacagattat 


tattaacata 


tgaatttatt 


ttgttacaat 


tgaaagcact 


gttattgcaa 


tttataatgt 


tatacagaac 


ttctatgaac 


catttgattg 


actgttgctt 


tgcaaggagc 


acgggaagct 


gaaatgatga 



PCT/JP01/07052 

tccttttgta tgtagattat atctttgtaa 420 

caaaaagcag tattttattt tgctccttag 480 

agaaaacaat attttgcatg taacatactg 540 

taataatgtc aatgataaat atttgctatc 600 

gaattactga ggttctattt caaagaataa 660 

agtaaaatgg tattcccttc tattgacatc 720 

atgttctcaa tgccacaaac ccacaaattt 780 

gctataaatt ggatttccag aagcttgagt 840 

gggaacatta gcattttttt ttagttcttg 900 

tgtgtacctc acaatgcatt cattatgaca 960 

gtaaacaaca ggatgatgag gagtctttga 1020 

tcgtagagg 1059 
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